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© Water mixer tap, of the single-lever type. 

© The water mixer tap comprises a body (1) defin- 
ing a dispenser chamber (2) connected to a dis- 
penser conduit (3). A movable shutter disc (10) is 
provided in the mixing chamber (2), and is operable 
by means of an external lever (4) and acts on two 
seats (11,12). respectively communicating to a hot 
water inlet conduit and to a cold water inlet conduit 
The movable disc (10) defines at least one seat 
(11,12) control port (20) which leads into the mixing 
chamber (2). The peculiarity of the invention resides 
in the fact that the control port (20) defines useful 
flow sections for the water which are variable along 
planes substantially perpendicular to the plane of 
contact between the seats (11,12) and said movable 
shutter disc (10). 
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WATER MIXER TAP, OF THE SINGLE-LEVER TYPE 



The present invention relates to a water mixer 
tap of the single-lever type. 

As known, mechanical mixers of hot and cold 
water, commonly known as single-lever mixer taps, 
wherein a single control element allows to alter 
both the water mixing temperature and the flow 
rate of the water dispensed, have been available on 
the market for some time. Such types of taps have, 
as a sealing and adjustment element, a ceramic 
disc whereon act two seats, respectively for hot 
water and for cold water, which rest on the ceramic 
disc which can rotate and translate and is provided 
with one or more ports for the flow of water to- 
wards the dispenser. 

Such kinds of taps, which are for example 
described in the U.S. Patent no. 3.882.897 and in 
the French Patent no. 2.208.499, have the advan- 
tage of having very small friction surfaces, deter- 
mined by the region of contact between the seats 
and the movable disc, with a consequently very 
smooth operation of the control element and the 
impossibility of subjecting the control elements and 
other parts of the tap to excessive and dangerous 
forces and stresses which depend on the pressures 
of the water supply. 

On the other hand such mixers do not always 
offer satisfactory possibilities of fine temperature 
adjustment, since, for manufacture reasons, the 
seats unavoidably have a circular port and the 
ports provided on the movable disc, even if var- 
iously shaped, are not capable of allowing a vari- 
ation of the mixing temperature which is propor- 
tional to the rotational movement of the operating 
lever which is performed to vary the mixing tem- 
perature. 

Other types of known single-lever mixer taps 
are provided, as sealing element with the coupling 
of two ceramic discs having variously shaped water 
flow ports, mutually mating and precompressed, 
with the advantage of allowing a fine adjustment of 
the variation of the mixing temperature, by virtue of 
the possibility of providing the ports, on both discs, 
with a shaped configuration, but on the other hand 
they have a very wide contact surface which cre- 
ates friction problems upon operation, said discs 
also being subject to even considerable calcareous 
deposition, to pressure shocks, that is to the so- 
called water hammering, to deformations caused 
by the temperature and by the water hammering, 
to the friction between the two discs caused by the 
necessary initial compression for assembly, with 
the possibility of reaching the mutual jamming of 
the two discs, in the more severe cases, with the 
impossibility of operating the control element 



The aim proposed by the invention is indeed to 
eliminate the above described problems by provid- 
ing a water mixer tap of the single-lever type which 
avails itself of the advantages described in both 
s types of the above mentioned types of taps, with- 
out however having their related disadvantages. 

Within the scope of the above described aim, a 
particular object of the invention is to provide a 
mixer tap which allows to have a very fine adjust- 
70 ment of the mixing temperature with a temperature 
variation proportional, at least within a preset range, 
to the angular movement of the control lever. 

Still another object of the present invention is 
to provide a mixer tap wherein there is the possibil- 
is ity to adjust as desired the flow rate of the mixed 
water, keeping its temperature constant 

A further object of the present invention is to 
provide a mixer tap which besides featuring im- 
proved structural characteristics, is capable of giv- 
20 ing the greatest assurances of reliability and safety 
in use. 

Not least object of the present invention is to 
provide a mixer tap which is easily manufacturable 
from elements and materials which are easy t& 

25 obtain, and which is furthermore competitive from 
amereiy economical point of view. 

The above described aim, the objects men- 
tioned and others which will become appar^t 
hereinafter, are achieved by a water mixer tap, of 

30 the single-lever type, comprising a body defining a 
dispenser chamber connected to a dispenser out- 
let in said chamber there being provided a mov- 
able shutter disc, operable by means of an external 
lever and acting on two seats, respectively commu- 

35 nicating with a hot water inlet conduit and to a cold 
water inlet conduit, said movable disc defining at 
least one control port for said seats which leads 
into said chamber, characterized in that said at 
least one control port defines useful flow sections 

40 for the water which are variable along planes sub- 
stantially perpendicular to the plane of contact be- 
tween said seats and said movable shutter disc. 

Further features and advantages will become 
apparent from the description of a preferred, but 

45 not exclusive, embodiment of a water tap of the 
single-lever type, illustrated only by way of non- 
limitative example in the accompanying drawings, 
where: 

figure 1 is a view of the body of the mixer 
so tap in cross section along a vertical plane; 

figure 2 is a cross section view along the line 
11-11 of figure 1, with the shutter disc in a closing 
position; 
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figure 3 is a cross section view along the line 
HHII of figure 1 with the shutter disc in a half-open 
position with mixing of equal amounts of hot water 
and cold water; 

figure 4 is a cross section view along the line 
IV-IV of figure 1. illustrating the lower side of the 
conveyor counterdisc; 

figure 5 is a top of the shutter disc \n an 
open position, arranged for an equal mixing of hot 
water and cold water in fully open position; 

figure 6 is a view of the shutter disc in the 
position of figure 5,. seen from.. the lower side, to,, 
illlustrate the control port; 

figure 7 is a top view of the shutter disc in 
open position rotated for the dispensing of hot 
water only; 

figure 8 is a bottom view of the shutter disc 
in the position of figure 7; 

figure 9 is a top view of the shutter disc in 
the fully open position for the dispensing of cold 
water only; 

figure 10 is a bottom view of the shutter disc 
in the position of figure 9; 

figure 11 is a view of the shutter disc from 
the side provided with the control port; 

figure 12 is a cross section view along the 
line Xll-Xll of figure 11; 

figure 13 is a cross section view along the 
line XII1-XI11 of figure 11; 

figure 14 is a rectilinear development view of 
the cross section along the curve XIV-XIV of figure 
11; 

figure 15 is a view of the cross sections 
respectively along the lines a-a. b-b f c-c of figure 
14; 

figure 16 is a detail view of the seats applied 
to the shutter disc illustrating the conveyor counter- 
disc; 

figure 17 is a view of the shutter disc from 
the side of the control port with a shaped cross 
section; 

figure 18 is a cross section view, developed 
on a plane, taken along the curve XVIII-XVIII of 
figure 18; 

figure 19 is a view of a variated embodiment 
of the shutter disc shaped to perform the discharge 
of water in an axial direction; 

figure 20 is a cross section view along the 
line XX-XX of figure 1 9. 

With reference to the above described figures, 
the water mixer tap of the single-lever type, with 
means for the fine adjustment of the mixing tem- 
perature, according to the invention, comprises a 
cartridge, generally indicated by the reference nu- 
meral 1, which is insertable in the outer body of the 
tap and defines in its interior a mixing chamber 2 
provided with openings 3 which connect it to the 
dispenser outlet which may have any shape. 



An operating lever 4, accessible from outside, 
is associated with the cartridge 1 f and is con- 
nected, by means of the pivot 5 and with the 
possibility of oscillating about a substantially hori- 

5 zontal axis, to a supporting disc 6 accommodated 
inside the cartridge 1 and rigidly associated there- 
with. In turn the pivot 5 can oscillate about a 
substantially vertical axis by virtue of the presence 
of a groove extending aJong an arc of a circum- 

10 ference in the upper portion of the support 6 and 
accommodating the ends of the pivot 5. 

Ther rotation of the* lever 4 about the pivot 5 
causes the variation of the flow rate of the dis- 
pensed water, while the rotation of the pivot 5 in 

75 the supporting plate" 6 causes, in a per se known 
manner, the variation of the mixing. 

The lever 4 is provided with a projection 7 and 
couples with a recess 8 defined on a movable 
shutter disc, generally indicated by the reference 

20 numeral 10. which at least at its lower surface is 
preferably made of ceramic. In particular, as can 
be seen in figure 1, the shutter disc 10 is divided 
into an upper entrapment disc and a lower disc, 
constituting the actual shutter disc, rigidly asso- 

25 ciated with the entrainment disc. 

Two circular seats, consisting of a small cyl- 
inder 11 and of a small cylinder 12, made of 
ceramic, act on the shutter disc 10 and are resp*©* 
tively connected to the hot water inlet conduit ancf 

30 to the cold water inlet conduit ^ 
The seats 11 and 12 are elastically pushed, iri 
a per se known manner, so as to create a sealS^ 
contact with the lower face of the movable shutter 
disc 10. 

35 The movable shutter disc 10 is provide/ as 

illustrated in particular in figures 5 to 10, substan- 
tially with the shape of a circular sector with round- 
ed corners. The disc 10 has, in its upper portion, a 
pin region 15 which is slideably and rotatably guid- 

40 ed in a slot 16 defined for a diametral section by 
the plate 6. 

The disc 10 is provided, on the face directed 
towards the seats 11 and 12, with at least one 
control port for the seats 11 and 12, generally 

45 indicated by the reference numeral 20, which ad- 
vantageously has a development along a portion of 
circumference extending around the axis of rotation 
of the disc 10 which is defined by the pin 15 
defined by said movable disc, on the outer face. 

so The port 20 is provided, in a middle portion of 

its development, with a discharge manifold 21 lead- 
ing into the mixing chamber. 

According t<5 what is illustrated in figures 1 to 
18, this discharge manifold 21 extends radially and 

55 leads into the mixing chamber 2. 
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According to what is illustrated in figures 19 
and 20, a shutter disc 1 0a is provided, conceptually 
similar to the preceding one with the difference of 
being provided with a discharge manifold 21a 
which extends axiaJly, again leading into the mixing 
chamber 2. 

The important feature of the invention resides 
in the fact that the port 20, contrary to what is 
provided in known cartridges, is provided with a 
cross section which is variable on planes per- 
pendicular to the mating plane of the seats 1 1 and 
12 with the movable disc. 

In conventional cartridges, instead, the variation 
of the port, which allows to vary the mixing ratios, 
develops on the plane of contact between the fixed 
disc and the movable disc and seats. 

As illustrated in figures 5 to 10, flow rate being 
equal, the variation of the mixing temperature is 
achieved by keeping constant the cross section of 
the seat which is overlapping the control port, since 
the control port extends along a circumferential 
portion having its center in the axis of rotation of 
the motion which is to be performed to vary the 
mixing temperature. 

In order to vary the mixing ratios of hot water 
and cold water, the variation of the useful cross 
section of the control port in the thickness of the 
disc is used, as illustrated in figures 11 to 16 
wherein the "depth 1 * of the control port increases 
from the free end towards the discharge manifold. 

Thus, in practice, the useful light to be consid- 
ered for the mutual flow rates of hot water and cold 
water can be evaluated along vertical planes, since 
the cross section is progressively variable from 
zero, at the end of the circumferential portion of the 
control port, to a maximum value in the central 
region where the discharge manifold is provided. 

As illustrated in the cross section view of figure 
16, the variation in the section can be achieved 
with a linear behaviour possibly, as illustrated in the 
cross section view of figure 18, the depth can vary 
aJong curves which can be evaluated case by case 
so as to achieve a response of the mixing tempera- 
ture variation according to the angular rotation of 
the lever 4, which can in any case be calculated 
beforehand. 

It must be added that in order to close the 
control port 20 at the base, and thus have the 
water exiting the holes of the seats 11 and 12 
move only towards the discharge manifold, thus 
obtaining a precise delimitation of the useful flow 
section, a movable conveyor counterdisc is pro- 
vided, indicated by the reference numeral 30, 
which is positioned around the seats 11 and 12 and 
is elastically pushed by springs 31 against the 
movable disc 10, the springs 31 acting between the 
counterdisc 30 and the base block 32 in which the 
seats 11 and 12 are accommodated. 



With specific reference to figures 5 to 6, the 
tap is open at maximum rate of flow and the 
movable disc is rotated so as to achieve an equal 
mixing of hot water and cold water. 

5 It should be furthermore specified that the 

width of the control port 20 advantageously sub- 
stantially coincides with the diameter of the holes 
defined by the seats 11 and 12. 

In order to obtain hot water it is sufficient to 

70 rotate the movable disc 10, as illustrated in figure 
8, so that the movable disc 10 closes the cold 
water inflow seat 12 and simultaneously opens, 
with the maximum useful flow section, the hot 
water. 

75 The reverse situation occurs in figure 10, 

where the hot water is completely cut-off and the 
cold water is completely open. 

As illustrated in the figures, in the movement to 
vary the mixing temperature in practice a rotation 

20 occurs about the axis defined by the pin 15, which 
axis in practice coincides with the axis about which 
the port 20 extends, so that regardless of the 
angular position assumed by the shutter disc, that 
is regardless of the mixing temperature, the useful 

25 section remaining at the control port 20 is always 
the same. 

From what has been described it can thus b$ 
seen that the invention achieves the aims intended 
and in particular the fact is stressed that, by usiag 

30 a ceramic movable shutter disc, wherein the contf&l 
port modifies its cross section in the thickness qf 
the disc, that is to say, on planes perpendicular f& 
the plane of contact between the movable disc and 
the seats, there is" the possibility of obtaining a fine 

35 adjustment of the mixing temperature, since there 
is the possibility of having a perfect proportionality 
between the angular movement of the operating 
lever and the mixing of hot water and cold water, 
independently of the flow rate dispensed. 

40 Another important aspect of the invention re- 

sides in the fact that since the sum of the two 
useful flow sections (hot water and cold water) is 
equal, the flow rate of the dispensed water remains 
equal, whatever, it may be, for any horizontal an- 

45 gular movement of the operating lever, when the 
temperature is varied from all cold to ail hot (that 
is, when the operating lever, being in any position 
of inclination on a vertical plane, rotates about the 
vertical axis). 

so A further important aspect of the invention re- 

sides in the fact that by varying the dispensed flow 
rate from zero to maximum or vice versa (that is, 
by varying the inclination of the operating lever), 
the temperature of the water dispensed remains 

55 constant since equal flow sections respectively un- 
cover or close for each of the two circular seats 1 1 
and 12. 
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The invention thus conceived is susceptible to 
numerous modifications and variations, aJI of which 
are within the scope of the inventive concept 

Moreover, ail the details may be replaced with 
other technically equivalent elements. 5 

In practice, the materials employed, as well as 
the dimensions and the contingent shapes, may be 
any according to requirements. 



Claims 

1. Water mixer tap, of the single-lever type, 
comprising a body (1) defining a dispenser cham- 
ber (2) connected to a dispenser outlet (3), in said 75 
chamber (2) there being provided a movable shut- 
ter disc (10), operable by means of an externa! 
lever (4) and acting on two seats (11,12), respec- 
tively connected to a hot water inlet conduit and to 

a cold water inlet conduit, said movable disc (10) 20 
defining at least one control port (20) for said seats 
(11,12) leading into said chamber (2), characterized 
in that said at least one control port (20) defines 
useful water flow sections which are variable along 
planes substantially perpendicular to the plane of 25 
contact between said seats (11,12) and said mov- 
able shutter disc (10). 

2. Mixer tap, according to the preceding claim, 
characterized in that said at least one control port 

(20) is in the shape of a portion of circumference 30 
having its center on the axis of rotation of said 
movable shutter disc (10). 

3. Mixer tap, according to one or more of the 
preceding ciaims, characterized in that it com- 
prises, at a middle portion of the development of 35 
said at least one control port (20), a discharge 
manifold (21,21 a). 

4. Mixer tap, according to one or more of the 
preceding claims, characterized in that said at least 

one control port (20) has an increasing cross sec- 40 
tion, on a plane perpendicular to the plane of 
contact between said seats (11,12) and said mov- 
able shutter disc (10), starting from the ends of 
said at least one control port (20) towards said di- 
scharge manifold (21). 45 

5. Mixer tap, according to one or more of the 
preceding claims, characterized in that said di- 
scharge manifold (21) extends radially with respect 
to said movable shutter disc (10) and leads into 

said mixing chamber (2). 50 

6. Mixer tap, according to one or more of the 
preceding claims, characterized in that said di- 
scharge manifold (21a) extends axially in said mov- 
able shutter disc and leads into said mixing cham- 
ber (2). " 55 

7. Mixing tap, according to one or more of the 
preceding claims, characterized in that it comprises 
a conveyor counterdisc (30) surrounding said seats 



(11,12) and acting by sealing contact against said 
movable shutter disc (10). on the face thereof pro- 
vided with said at leasst one control port (20). 

8. Mixer tap, according to one or more of the 
preceding claims, characterized in that said con- 
veyor counterdisc (30) is pushed against said mov- 
able shutter disc (10) by springs (31) acting be- 
tween said counterdisc (30) and a small block (32) 
supporting said seat (11,12). 

9. Mixer tap, according to one or more of the 
preceding claims, characterized in that the portion 
of said seats (11,12) positibned at said at least one 
control port (20) is. constant, the flow rate being 
equal, as the mixing of hot water and cold water 
varies. 

1 0. Mixer tap, according to one or more of the 
preceding claims, characterized in that said at least 
one control port (20) has a width substantially equal 
to the diameter of the hole defined by said seats 
(11.12). 

1 1 . Mixer tap, according to one or more of the 
preceding claims, characterized in that the sum of 
the useful sections at said seats (11,12) on said M 
least one control port (20) is constant as the mixtfiig 
of hot water and cold water varies. 
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